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FOREWORD. 


The national highway*. — The automobile anti the tourist have 
played a large part in the development of our highways. They 
treated the demand and the Nation has responded. 

The great national highways, the Lincoln Highway, tlA Lee High- 
way. the Dixie Highway, the Old Spanish Trail, the National Old 
Trails Road, and many others have developed largely because cross- 
ct ut -mental travel has become so popular during the last few years. 
Many thousand tourists speed over these pavements and stop to 
spend a -day in one of the beauty spots of our country. East is west 
and west is east on the highway, and strangers cease to exist when 
tourists meet on the great- avenues of travel which they and their 
cars have 1 nought into being. 

Thr State high way*. — The State roads have been extended until 
they penetrate every part of the Commonwealth. They make acres* . 
sible the - lakes and mountains, the rivers and forests v?hich have so ? 
long lain hidden from the tourist's eye. 

Michigan's good roads have reached to the innermrist recesses of 
her pine forests and have disclosed her beautifdl system of inland 
lakes. North Carolina enticed the .tourist to her mountain resorts 
by means of her new hipd-surfaced roads. Florida has built her 
Tamiami Trail through the Everglades. Oregon's Columbia High- 
way has become one of the wonders of the count ry.» California beck- - 
ons with one of the linest systems of roads in tlie world. All these 
lines of travel are Idled with tourists seeking to see and to know the 
unbounded resources and the natural beauties of our country. 

*4 

TIIE child's RELATION T(1 THE 1IH1HWAV. 4 

The highway is close to every child's experience and plays an im- 
portant part# in- the activities of his life. The influence of the street is 
second only to. that of the home. The "highway project holds, for 
that reason, an absorbing interest for children in the middle and 
upper grades. It presents a wide range of subject matter and an 
opportunity for many fornjs of actiyity. The plan of study for '(tie 
Main Streets of the Nation as given in this bulletin is found in the ' 
following table : • . v. v .* r 

• " - V: ' - " • • 
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; T ~? mO,1 r 0fs ' ud >’ thn,UKh wWdl ‘ho Child rvcrlVM hia I mpnvfei.tn* of (lie central wteJerM 

II. The mode* of ex pression by which t he child reprt-imv.s h|s i raprrasions of the cwiinil * u i, h ,-n 

1\ . The modes ..f judgment by which the child in.vuurvs Ms iinprtrssim.., «f ilio ornlml subjects. ’ 

I. Til K UKXTUAI. hl'IUKUTK 

I 

1 

TIip cent rul subjects* represent live centers of study ns given in 
tin* out lino ulxn e. 1 lie lessons in science include simple engineering 

i t ^ il lii iil^i const ruchon ; those in geography and 

history, the location ami early history of present routes of travel; 
in ci\ics, the use of the highways; nm£in literature, appropriate 
? s° n gs and stories which add an artistic element to the study. 

. 3 

II. MODES, OF STUDY. 

The tpiiodes of study listed in the outline hv which* the child gains 
his impressions are, first, ohseiwut ion ; second, hearing-language: 
and third, reading. Observation "is by far the" most important 
method of study in a subject of this kind: and ample opportunity 
should be given to the children to exercise this function in field 
lessons and by means of pictures, models, and specimens which are 
brought into.the schoolroom. 

\ T ! ie 9600,1(1 that of hearing-language, functions in the dis- 

cussions and reports on the highway by classmates and teacher dur- 
ing the recitation periods, with parents at home, or through addresses 
y officials of the highway who are glad to spend rtTF'hour with the 
children reporting on some particular phase of the work in which 
they are interested. * . • ' ' 

The third method of study, reading, presents a greater difficulty, 
because so little has ad yet been written on the highway. For that 
reason the lessons given in this bulletin are in the form of reading ' 

' 1 ,,Wn !f Slon of onranliatlon of subject matter see Bureau o'f Ed. ngllefln. 
1921, No. ftC, Major Projects In Elementary School* “ , m ' 

- lS ; 
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lit! !«• difficulty in adapting them to her use. 
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III. 3100 KS OF F.XPKKSSlON. 


I lie modes of Expression, gesture, music, making, modeling, paint - 
v "'ft- drawing, speech, ami writing can all lie, used with profit in this - 
•"tody of the highways. Each lesson in science, history, geography, 
civics, and literature should be reproduced in one or more of these 
inodes of expression. - 

l nder .gesture the dramatization of highway construction and 
highway safety and cleanliness may lie presented by the pupils in 
the form of plays and pantomimes. Pageants of historic episodes 
along the ancient t/nifs during the early history of our country may 
lie given, and appropriate stories and poems reproduced in posing 
and acting. 

/iuiJding miniature roadways on the sand table to illustrate differ- 
ent types of highways and the best methods of roadside improve-, 
went will give an .added interest to the study and frill help the 
children to solve some of tjie problems which have, been discussed 
in the classroom. The planting of trees and shrubs along the road- 
side. 1 1re placing of street lamps and methods of lighting, the safe- 
guarding of travelers at curves and corners can all lie worked out 
in ’detail by making miniature models of these problems in appro- 
priate quit or in Is. M odi hug the different kinds of roads, concrete,* 
hard gravel, sand, and earth roads, becomes a part of this building 
project and helps the children to understand something of the con- 
struction and the utility of various typos of surface found on our 
highways. ^ 

Reproductions 4n color may be made by painting highway land- 
scapes in water color and by gutting posters from colored papers. 
Much-board drawings oi scenes from the highways, of bridges, and 
of parkways Should lie a frequently used medium through which the 
children may express their ideas gained from this study. 

Speech, and writing are the fundamental modes of expression and 
are of universal application.- Every, lesson given in the middle* 
grades inyolves speech and may include written expression. Much 
discussion concerning the v problems which a study of the highway 
presents is necessary in these lessons, and to write out each day a few 
of the points considered adds greatly to the children’s mastery of 
the content/ ,It also enables them’ to organize and arrange theii* ma- 
terial in jggical order and at the same time to acquire proficiency 
in written expression,” . . V ’ J 

•* i ’ * 




_ VIII FOREWORD. 

' * . * f ' 

■ ‘ * _ * IV. MODES OF JUDGMENT. 

. Numlier is used throughout these lessons as alifnit of measurement. 
. No attempt is made to provide for necessary drills in the funda- 
mentals. Those should come in another period of the daily program 
especially set apart for that purpose. 

In the highway project, applied number becomes an essential factor 
if the child is to -acquire a definite impression of size and propor- 
tion and a realization of comparative values in road building. The 
\yord£ “Ohe rod loftg, 18 fpet wide, and 10 feet high” mean very 
little to him unless these statements are verified by actual measure- 
• nients which are followed by problems based upon these data. 

Lessons on the benefits of paved roads and of improved highways 
are only effective when they are presented through a study of con- 
£ lf cr(? te situations based upon number values. Gains in land values, 
r expressed in terms of dollars and cents: saving of time irr haulage, 
expressed in terms of hours, days, and Weeks: the number of clul- 
dren wlw>,.attend school before and after a highway is improved are 
all tangible examples of. the efficiency of good road building. Num- 
ber proves the point. By -it *the child judges just how accurate are 
his impressions and how reliable are’ his conclusions. 


Note to’ the Teacher: The hlnn of organization set forth in this study is de- 
signed for a one-teaclier classroom, for a departmental school, or for ope of the 
-platoon, type. As the highway project is subdivided in this outline into s|ic- 
clnl subjects of study, science, geography, civics, history. 'and literature, it Is 
equally well adapted to any one of these forms of school organization. 

% 
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MAIN SWEETS' OF THE NATION. 

A SERIES OF PROJECTS OS HIGHWAY TRANSPORTATION FOR 

ELEMENTARY SCHOOLS. 


.INTRODUCTION. 

’ 5 % • 

DEMONSTRATION LESSONS ON THE HIGHWAY IN THE FIFTH 

• GRADE. 


Iho lessons given in this bulletin have beqp recently demonstrated 
in ii class of fifth-grade children In one of our city school Systems 
> and heitl* throughout the impress of their reaction to the material 
here presented. The objective method used in the presentation was 
varied by means of field lessons and by the use of pictures, models, 
and specimens which were brought into the class by the children. 

In some instances the official of a highway, a representative of an 
automobile industry, a college (professor. of highway engineering, of 
a traffic officef gave a talk to the children on his partifcular interest 
in highway transportation. ^ „ 

. I lie reading lessons used by the class were typed copies from re- * 
ports of highway commissioners or the loos§ leaver from the various 
yearbooks issued by highway associations. Each child made his 
own textfiook from this material, boupd together with outline maps,' 
views of scenery along the* highway, and short reading lessons on 
each subject. As the books were in process of making, the children 
took them home and talked over the topic under discussion at school 
with. the other members of the family. 

In the subject of arithmetic and the application of number tp the 
practical questions of highway transportation'the children developed 
'such problems these: “If the railroad fare from New York to 
■" ^ nn Francisco is $1,38.1 8, how much more, or less, will it cost to 
, motor through on the Lincoln Highway than to go by train ? The 
solution involves problems in the cost of gitsoline, the wear and tear 


on the machine, and the day’s living expense en routes compared 
with cost of travel by rail. ' f 

The regi^tratioq fces for automobiles and trucks formed a ‘basis 
fof problerri^n cost and.cxpense t*> owners in eaoh State, and on the 
income derived by the State for use in road building. The Federal 

Bill DM J A. I • .11 ii 1 i 1 A 4 <l1 M •% 1 


,. ... . ,>^ 

aid j>nd the war materials allotted to each State by the Federal Gov- ‘ 4 . 
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Chapter L 

LESSONS IN GEOGRAPHY. 

i 

•• * 


Plan of study . — The highway project naturally offers abundant 
material for lessons in geography. Map study* and map drawing 
have a new interest when the highways are traced across a map of 
the. United States and the principal cities are located with reference 
to their relation to a great national thoroughfare.. 

For this study with the children a relief ni&p.of North America 
was drawn on the board, showing the mountains, the plains, and 
the valleys as a help in visualizing the engineering problems in- 
volved in building a transcontinental road from the east coast, to 
the west. . 1 " 


An outline map of the United States on a portable blackboard was 
also used for tracing the different highways and for marking in the 
location of the. principal cities through which the highways pass. 
Eachchild inthe class became so proficient in this exercise and was so 
eager to demonstrate his skill that much good-nature<Vrivalry de- 
veloped whenever thiq lesson was in progress. ' | 

Eiirli pupil selected a State for his especial study and traced the 
highways through the *map of his own State, locating the principal 
cities, the bridges, and the mountains on the route of the highways.. 
He also collected all available material on road construction in his 
State. and. the early history bf the lines of travel. ’ The products and 
industries in each State Were noted and the points of interest and 
biographies of noted men identified with its history were embodied in 
history stories which usually depicted deeds of bravery and daring. 
The funds for road building, the registration fees for the State for 
a certain year, and as far as possible the expenditures for road build- 
ing for that year were used as bases for studies in number. 


A JOURNEY OVER THE LINCOLN HIGHWAY. 

1 * • . • . 

The children take imaginary journeys over the Lincoln Highway, 
the Lee Highway, and the Dixie Highway, and other important 
routes now used for transcontinental travel in the United States. 
They locate 'the important cities along the Way and write and talk 
Ijbout the point* of -national interat they posing. . 


\-si. 
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PORTABLE BLACKBOARD MAP OF THE UNITED STATES. 
Pupil} trace the highways across the map artd locate the principal cities. 



LESSONS IN OKOCiRAPHY. 


5 


On (ho Lincoln Highway historic landmarks arc met. at every step 
of the journey in the eastern part of the country. The children leave 
Times Square in New York and cross the Hudson into Jersey. 
Memories of the old Revolutionary days are recalled at Trenton and 
at Philadelphia’. At Gettysburg the Civil War and its great leader 
are commemorated, and at Pittsburgh the early wars of the French 
and Indians are discussed when the ruins of the old Fort Du Quesne 
are visited. 

Through the Middle West the lines of travel in Indiana and Illi- 
nois over which the early explorers forced their way now form a por- 
tion of this famous roadway, and a vision of the intrepid Pere Mar- 
quette may be vouchsafed the children as they speed with ease and 

comfort along' the paths his weary feet bad traveled in the early days 
of our history. 

Across the Mississippi the children follow the old Indian trails, 
now transformed into spacious boulevards, and they cross the Great 
Divide, on smoothly rolling ruhlwr tires, where the first settlers 
struggled through mountain passes in their covered wagons. At last 
they reach the Golden Gate and stop to rest in Land’s End after 
ill) da^> of seenifi beauty. 

A JOURNEY OVER THE LEE HIGHWAY. 

On the Lee Highway the cliildren leave the Zero Milestone on the 
ellipse m Washington, just south of the White House, and pass down 
Pennsylvania Avenue and over into Virginia. They stop at Luray 
Caverns and pause to honor the shrine of Lee at Lexington. They 
cross the. Natural Bridge and follow southward the open roadway 
through the mountains' which, from time immemorial, has been used 
as the main street of travel through the Appalachian country. 
Down these broad and fertile valleys to Chattanooga *they speed, 
where the early tide of emigration swept when the Middle West 
was opened to the white man ; where-the elder Lincoln led his family’ 
to their settlement •in Kentucky; and where Kit Carson and Davy 
Crockett trapped the wild game on the Alleghenies. 

Tlnough noi thorn Alabama to Muscle Shoals they Journey and 
stop to view Ibis mighty water power that will be able to turn every 
wheel in the middle South when it is controlled and distributed. 
Then on through northern Mississippi they pass over the old De- 
So|o Trail, which leads them north to Chickasaw Bluffs in Memphis, 
where the Spanish explorer first viewed the Father of Waters. 
They cross the State of Arkansas through the cities of Little Rock 
and Hot Springs and enter the Indian reservations of Oklahoma, 
where the wards of the Nation are living in their primitive villages. 
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Into New Mexico they come, through Federal forests, through fertile 
fields and blooming orchards, and stop to rest beside some ancient . 
ruin of the Aztecs. AJong the Colorado River they pass through the 
Cliff Dweller country and the Yuma Valley fields of cotton until 
they enter San Diego, the “ Land of Heart’s Desire.” 

A JOURNEY OVER THE DIXIE HIGHWAY. - 

On the Dixie Highway the children begin their journey at the 
Sault Ste. Marie in northern Michigan, on the shores of the great 
Superior. Passing south, they skirt the shores of Lake Huron and 
enter the city of Detroit, to-day the center of the world’s automobile 
industry and in early times the outpost of English settlements in this 
country. 

They ride due south through Ohio and Kentucky into Lexington. 
Teph., thence through Asheville, N. C., and through South Carolina 
and Georgia into Jacksonville, Fla., and down the eastern coast of 
Florida to the highway’s terminus at Miami. 

Or they may start at Chicago and parallel this eastern route, some 
200 miles to the west, through Indiana, Tennessee, and Georgia into 
Florida. 

A JOURNEY OVER THE OLD SPANISH TRAIL. 

if 

The Old Spanish Trail connects the playgrounds of Florida with 
the playgrounds of California. It revives the remarkable history of 
the old Spanish days which can be traced along the entire length of 
the way by means of their landmarks. 

The children on this journey live again the adventures of Colum- 
bus, Cortez, and Pizarro, and of Ponce de Leon. They follow in the 
footsteps of De Soto and Coronado and visit in imagination the long 
line of missions which were scattered 'along the trail in the early days 
of Spanish rule in this country. • 1 

From ocean to ocean this highway is lined with milestones which 
remind the tourist of the cavaliers and conquerors who once con- ; 
trolled our great Southwest. In addition to its historical interest, it 
offers a route of travel, which is .unsurpassed in the beauty of its 
tropical scenery. * ’ 


SELECTION OF HIGHWAYS FOR STUDY. 

The selectipn of a particular highway for study by the pupils may 
be determined by its location in their own home State, but the study 
of this highway should be followed by a study of one in some distant 
part of the country by way of contrast. Each section of- the United 
States may be studied by means of these great transcontinental 
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• 4 ' ' *• * 

routes, and every State in the Union may be considered according to 
the outline given below. , * 

A list of highways which cross all the States except Delaware, 
Connecticut, and Rhode Island is’ given below, with the name of the 
director of each, who will be glad to send any teacher all available 
material upon request. * * •= 

1. Lincoln Highway from New York to Snn Francisco through New Jersey, 
lVnnsylvaniu, Ohio, Imttanu, Illinois, Iowa, Nebraska, Wyoming, Utah, Nevada, 
California. A. F. Bement, Detroit, Mich. 

*J. Lkk Highway from Wushfngton toCallforiila through Virginia. Tennessee, 
Alabama, Mississippi, Arkansas, Oklahoma, Texus, New Mexico, Arizona, Cali- 
fornia. Dr. .1. S. Johnson, Washington, IX ('. 

;{. Dixik Highway from Mackinaw, Mich., to Miami, Flu., through Michigan, 
Ohio, Kentucky, Tennessee, North Carolina, South Carolina, Georgia, Florida. 
V. IX L. Itohinson, Chattanooga, Tenn. 

4 . Oi.d Spanish Trail from Jacksonville, Fla., to San Diego, Calif., through 
Florida, Alahama, Mississippi, Louisiana, Texas, New. Mexico, Arizona, Cali- 
fornia. H. It. Ayres, Snn Antonio, Tex, 

, r >. National Old Trails Road from Washington to L>s Angeles, Cnllf., 
through Maryland, Pennsylvania, West Virginia, Ohio, Indiana. Illinois. Mis- 
souri, Kansas, Colorado, New Mexictv a Arlzonu, California. Frank Davis, Rose- 
dale. Knps. 

(1. Theodore Roosevelt International Highway from Portland, Me., to • 
Portland, Oreg., through Maine, New Hampshire, Vermont, Massachusetts, New 
\'ork, Pennsylvania, Ohio, Indinna, Illinois, Michigan, Wisconsin, Minnesota, 
North Dakota, Monfann, Idaho, Washington, Oregon. J. W. Lee, Duluth,. Minn. 

7. Pacific Highway from Vancouver, • B. C., to Sun Diego, Culif., through 
Wushiugton, Oregon, California. Frank M. Fretwell, Seattle, Wush. 

STATE STUDY. 


THE OEOC.RArilY AND HISTORY OF NEW JERSEY. 


Tlie detailed outline of the geography and history of New Jersey 
which follows is given 'here ns an illustration of the pupil’s procedure 
in his study of one of the States on the Lincoln Highway. 

The pupil collected his material from various SQurces, from Refer- 
ence books in the school library, from the city library t from his home . 
library, and from his textbooks on history and geography. 

His report to the class on his study of New Jersey came during 
flie oral language period and was usually followed by an open dis- 
cussion in the class on the data which he presented. 

During the written language period he prepared his outline and 
developed from it a series of reading lessons on the Lincoln High- 
way in New Jersey. These were afterwards mimeographed and 
distributed to the "Class to be bound into their highway reading books. 
Tlie other States on the highway were treated in much the same way 
by other members of the class. 

81926°— 28 — -« f 
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LESSONS IN GEOGRAPHY. ' 9 


.1. Rivers: Pupil traces the lm|>ortnnt rivers over which the highway- passes 
mxl murks the bridges across the streunis — Hudson, Delaware. 

4. Population: The most densely populated region iu the United States 
owing to Its proximity to New York City. Over 1.0(H) automobiles an 
hour pass over this road from Newark to Philadelphia during daylight. 
, r ». Products: See product maps from the United States Department of Agri- 
culture and from the Rureuu of Mines. _ . 

(a) Agriculture— Truck farming and fruits. 

(ft) Minerals — Zinc and clay for. fM tery are the most 
U. Industries: Itanks first In silk manufactures, in the smelting and refine- 
ment of copper, in makifig oil cloth, linoleum, anti sewing machines. 

(») Gasoline distilleries jjnd sugar refineries near Jersey City, 
(ft) Jewelry factories at Newark. 

(c) Sewing machine factory at Elizabeth. 

<rf) Pottery works at Trenton. w 


History: Pupils use United States histories and a history of New Jersey. 

1. Points of Interest: Pupils try tft visualize these us they read about them 
and talk about them. 

Ut) Federal shipyards near Newark. 

(hi Colgate’s clock in Jersey City.* 


(<•) The Edison laboratories ut Newark. 
id) Princeton University. 

(*’) Carnegie Iatke. the largest artificial lake-in the world. 
(/) Liwrenceville Academy. 

2. liiographW: 

to) Grover Cleveland. r 

(h) Thomas Edison. 


o. History stories: 

(«) Washington crossing the Delaware at Trenton. 

(6) Itobert Fulton and the Clermont at Jersey City. 

4. Early history: - f 

. <«) Explored by Henry Hudson. 

( ft) Dutch established a trading post near New Jersey. 

(c) Itoyal grant to Carteret. 

(d) Sold to William Penn. 


RIBUOGKAPHY. 

V 

New Jersey. Department of Public Instruction. The history, geography, and 
civics for 1920. 

Geography of New Jersey. Henry Snyder, Jersey City, N. J. 

Geography and History of New Jersey. Meredith and Hood. 

Regular school supply of geographies and histories and other copies at libraries. 


States on the Lincoln Highway: Lessons i%mnnbcr. 

New Jersey registration fees, with State commissioner of motor vehicles. 


Passenger oars: 

Per horsepower to 29 

Plus 29 horsepower 

Commercial vehicles: 

Per the first 1,000 pounds 
Per 2,000 pounds — 








$0.40 

'.50 

— ^ . 10 . 00 , 
- — 12.00 
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MAIN STREETS OF THE NATION. 

Commercial vehicles — Continued. 

Ter 3,000 pounds 

Per 4,000 pounds 

Plus 4,000 itounds, per 1,000 j 

30,000 itounds J "" 

Tot til number registered. 272.904 ; one for every 12 persons. 

Federal aid,’ $4,208,109 ; war materials,* $1,700,000. 

Problems: 

1. I have a 25-iirtrsepower passenger ear. What is my registration fee In 
New Jersey? 

2. Mr. Jones lias a 30-horsepower passenger ear. What is Ids registration fee? 

3. How much more does he pay for registration than I? 

f lateral outline of study for the States on any high\c<fy. 

lleayrayhy: 

1. State map. tracing the highway through the State and locating the 
, principal cities along the route. 

2. Rivers, locating tin* principal rivers crossed by the highway. . . 

3. Population of the State and determining factors. 

4. Products, agricultural and mineral. . 

5. Industries, .the factories a child might see on a trip over the highwav 
History: 

^ Points of interest, natural and educational. 

2. Biographies, great men identified with the history of the State. 

3. History stories, associated with the history of the State. 

4. -Early history, by whom explored, settled, and progress due to whom. 

* See Chap. IV. ' ' 


.# 
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Chapter II. 

LESSON§ IN SCIENCE. 


I. ENGINEERING PROBLEMS IN ROAD CONSTRUCTION. 

Pfar} of study .— The activities of road construction assume a now 
interest when they are discussed in the school room. Each child in 
the class has an opportunity to^add his quota: to the general discus- 
sion, and is encouraged to take part in every exercise, no matter how 
.--trivial his contribution may seem. 

Problems in road construction for every State through which the 
highways pass have an interest* for the children. They know that 
east and west on the Lincoln and Lee Highways the engineer must 
face the difficulties of road construction through the mountains. 
Building a trestle across a ravine or skirting the edge of a precipice,. 

tunneling through a mountain, or chiseling a road along its slope 

all these feats of engineering skill excite their wonder and ad- 
miration. - 

In the foothills and in the valleys, as well its in the mountains, 
..the problem of grading must lie met. Through tlje Mississippi Val- 
ley the rich liottom lands present their problem of drainage. Heavy 
rains visit these regions, causing floods which spread out over the 
country, leaving the soil wet and sticky. 

The engineer must meet these difficulties with an expert’s knowl- 
edge of the principles of drainage if he would build permanently 

over this' foundation. 

• * ' • 

GENERAL OUTLINE OP STUDY ON ROAD BUILDING. 


1. Road location. 

2. Road drainage. ' 

3. Road grading. 

4. Road building: (a) Brick roads; ( b ) asphalt roads; (^ ma- 
cadam roads; ( d ) concrete roads and roads widened with concrete. ' 

5. Benefits of paved roads (problems in arithmetic) : (a) Pounds 

of pull per ton; ( b ) number of miles per hour; (c) cost of haulage; 
(d) number of miles per gallon pf gasoline. y 


Suggestions to teachers .— The following facta on road building can lie found 
in tbe American Automobile Association Green Book for 1921 or 1922. It Is 



__ 


. > - 


11 










LESSONS IN SCIENCE. 

<x 


ROAD LOCATION. 

Tuarieling through a mountain. 

verts and small bridges to some natural body of water. The hori- 
zontal slope of the road must also be provided for. 

Sulxirainnge provides for the drainage of water'which lies below 
the surface in the subsoil. 

It is usually effected by sinking a tile drain jn a trench along the 
side of the road. Then the trench is filled with rock or gravel and 

v • f • ’ 
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covered over with earth. The tile is laid in sections from, 1 to *2 feet 
long and 6 inches through. The watfeivseeps through the joints of 
the tile into the drain and is carried off. 

Road drainage is the most important step in good road building. 

Why? Because no matter how well a road is constructed, the 
weak place in the roadbed is usually due to the action of water. 

If the water lies under the roadbed in the subsoil, the heavy traffic 
breaks through the surface, because it is not sustained and supported 
by a solid foundation. 


When an earth road is built over level land the width of the road is 
first ptaked off so that the ditches can be properly lined up. 


The ditches are then plowed out and the earth moved toward 'the 
c enter of the road. 

When the ditches are cut to 4jie right depth the earth in the middle 
of the road is smoothed off and shaped to the required crown. 

On hilly ground where cuts and fills are necessary, plows are used 
for breaking up hard surfaces, and scrapers and dump bottom 
wagons for hauling the earth to desired locations. 

Traction-steam shovels are used for cuts where material needs 
to be taken out in large quantity. 

Drags or road graders are used to Spread out the soil over the 
surface of the road and fill up the ruts and hollows until a smooth, 
even surface is secured. As a small amount of material is always 


3. ROAD GRADING. 



ROAD GRADING. 
Traction steam shovels are used. 
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pusliwl to the center, a slightly rounded effect will be given to the 
roads, which may be increased or decreased as desired by later 


(n) Brick roads . — Road bricks are blocks of hard clay which have 
been baked in an oven. . ' 

, , Before the bricks are laid on the road the surface is graded. 
Then the curbs are built and a layer of concrete is spread over the 
roadbed if the drainage is a difficult problem and if heavy traffic is 
expected. Otherwise a layer of crushed stone may be used as, a- 
foundation. 


A sand cushion, about one-half inch deep, covers ^the concrete 
and completes the foundation. This gives a sipooth, even surface 
upon which to lay the brick. 

(ireat speed has been developed in building brick roads. Some 
men can lay 20,000 bricks a day and not less than 75 men are re- 
quired to build a brick highway, counting those who help lay the 
concrete foundation. Everything is done to speed up the work. 

A machine to carry brick is placed behind the builder. This ear- 
lier is a long narrow platform bver which a series of smalf steel 
cylinders revolve. When a brick is placed on the upper end of the 
carrier it slides along over ^he cylinders by gravity to the lower 
end. There it is placed in a pile near the builder. 

% There are men to feed the carrier from the dump pile. There are 
other men to take them off the" carrier and to pile them up within 
easv reach of the builder. 

51928 ° — 23—4 • 
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BRICK ROADS. 


This man can lay 20,000 bricks In one day. 
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When the bricks are laid on the road ajieavy steam roller is run 
over them yjid either concrete or tar is poured into the joints between 
the bricks and this holds them tightly together. 

Ihick pavements have been used in American roads in city streets 
for many years. Sections of roads improved with brick can be 
found in almost every State in the Union. The National Old Trails 
Road has a brick pavement for 75 miles leading westward from 
Wheeling, W. Vq. <• 

The subdminage of a brick road is one of its most important fu- 
tures. If water collects in the soil under the. road it loosons- 
foundation and the road breaks under the wheels of traffic. , 

u 


(^) Asphalt roads : — Asphalt pavements are used most frequently 
in cities, and especially in localities where the noise of traffic needs 
to b<*' avoided. 

They are water-tight and easily cleaned, which maid's them san- 
itary. 

-After years of service they may be resurfaced and opened to traffic 
in a few hours after construction. 

Asphalt has been used for road building since early history. . 

Liquid asphalt is a mineral pitch. It is black and sticky and is 
found in a natural state in pockets and reservoirs under the surface 
of the earth. 4 ■* . 1 

Manufactured asphalt is made from petroleum. ' 

It is the thick, sticky substance which is left after the gases have 
been distilled from petroleum. 

Tlie asphalt streets used in pities are built by spreading a layer of 
crushed stone mixed with asphalt on a concrete foundation* » ^ 1 

A . t ..•?*’ * ‘ ’■ jj 

; u :■ ^ 


- BRICK ROADS. 
Rolling bricks. 
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The materials tor these layers are prepared by heating. 

The stones and sand are heated in a big drum which revolves. 

The asphalt is heated and then mixed with the stone or sand in a 
mixer especially made for that purpose. 

After the layers are spread the road is rolled until the surface is 
smooth and even. 

(c) Macadam roads . — Macadam roads are made of layers of 
crushed stone that^rc built up on the roadbed in two or three courses. 
First a layer of coarse stone is spread over the surface of the roadbed, 
and then it is rolled by a machine of at least 10 tons weight until the 
stones are packed into a hard mass. 

Then a layer of smaller stones is spread over the. first course and 
it is rolled until it is hard and smooth. The last course is a layer of 
fine stones and stone dust, which is the binder. It is sprinkled with 
water, which sinks down between the coarser stones and binds them 
together. 

The macad # am road was named for Sir John L. Macadam, who first 
ndvocated using small broken stones to cover a roadltcd. He was a 
noted Scotch engineer, who was born in 175(5, just 20 years lie fore the' 
American Revolution. 

Macadam roads are well adapted |o country roadways, but do not 
wear as well under heavy traffic. They are comparatively inex- 
pensive roads to build and need resurfacing often if traffic is heavy. 
The length of life of a well-built macadam road depends upon the 
.Kind of traffic over it and the quality of stone used. A worn-out 
macadam road makes a good foundation for a higher type of road 
and is frequently used for that purpose. 

{d) Concrete roads . — Road concrete is prepared by mixing grains 
of sand and pieces of crushed stone or gravel with cement, and water. 
When this mass is spread on a roadbed, it will harden into a 'stone- 
like surface. 

The conci'fete mixer is like a great ice-cream freezer. The crushed 
stone and sand and gravel, with the cement, are put into a big hollow 
drum. The water is poured and the drum turns around and around 
until the Stones and cement are thoroughly mixed together. Th^n 
\t is spread on the roadbed to harden. 

ThejConcrete mixing is sometinjes dotie at a central plant, where 
•the materials' are hauled by motor trucks and mixed in the stationary 
concrete mixer. _ . 

The concrete is sometimes run .into .side-dump industrial cars and 
hauled out on the job with a gasoline locomotive nnd dumped directly 
from the car iftto the prepared subgrade and forms.' The longest 
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CONCRETE ROADS. 

The funnel revolves and pours the concrete Into the forms. , 

Sometimes the concrete is distributed through a long funnel con- 
nected with the mixer. The funnel revolves and pours the concrete 
into the forms direct from the mixer. 

The concrete road is one of the highest types of road. It has a 
smooth surface and a long life. 

Concrete is used in building other roads as well. Many road sur- 
faces are now built on a concrete base. Brick roads and asphalt roads 
arc generally laid over a concrete foundation. 

Reinforced concrete roads are used where the drainage problem is 
a difficult one. The concrete in these roads is neinforced by steel 
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wires that are embedded in it and that sustain and support it against 
the weight of traffic. These roads will bear the heaviest weights be- 
cause they are supported \by the hidden wires within the layer of 
concrete. . 

— 5. BENEFITS OF PAVED ROADS. 

(a) Pounds of pull per ton. — The United States Government has 
tested those roads in common use to find the amount of “ pull *’ re- 
quired to move a ton load over the sand, earth, gravel, or macadam, 
and the concrete road. 

They find that the sand road requires more pull than any other 
and that the concrete road requires the least. For instance: 

It requires 315 pounds of pull to move a ton load over a sand road; 
150 pounds of pull over an earth road; 80 pounds of pull over 
a hard-gravel road ; 30 pounds of pull over a concrete road. * 

Problem: If it requires 315 pounds of pull to move a ton hvd over 
a sand road and 30 pounds of pull to move the same load over 
a concrete road, how much more pull is required for sand than 
for concrete roads ! 

( b ) Cost of haulage. — There are 2,000,000 miles of earth roads 
in the United States. There are more than 350,000,000 tons of 
material hauled over all the roads of the United States in one year. 

This haulage costs on the average 23 cents per mile. The average 
haul is 8 miles. 

The cost of haulage over paved roads is 13 cents per mile. 

♦ 

Problem: If the cost of haulage on the average is 23 cents per ton. 
per mile, and the average haul is 8 miles, what is the approximate 
cost of haulage in the United States? 

If the cost of haulage over paved roads is 13 cents per ton, 
per mile, what is the difference between average cost and the 
cost on jJfeved roads? 

(c) The number of miles per gallon of gasolinq.— Five two-ton 

trucks were used to test the number of miles pejvga+hm yf gasoline 
when driven over various types of roads. ' 

The mileage per gallon of gasoline on earni' 4 ftlrfte ig*5J 
The mileage per gallon on good gravel roads is 9$. 

The mileage per gallon on good brick roads is 11$. 

The mileage per gallon on concrete roads is 11$. 

Problem: How much farther can 5 two-ton trucks run on a gallon 
of gasoline — 

On a concrete road than over an earth road? 

On a concrete road than a brick road ? 

On a concrete road than a gravel road? « 

What would be saved in gasoline for the fburfst if an earth 
- ^__roadl0jnilesJ^ng were paved with concrete ? 
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Suggestion to the teacher . — Those data on the benefits of paved 
. roads may be profitably used as material for number problems, fol- 
lowing their use as information lessons. '*■' 

One or two suggestive problems are included here, but the pupils 
should be encouraged to formulate their own as far as possible after 
the material has been presented by the teacher and discussed in the 
class roqjp. 

. ROAD DIMI.ni.Nn BY THE PVPII.8. , 

lluUding roads on the mud taldj y Grade J. — In this projection the 
highway, the children observed the various tools which are used in 



A BUILDING PROJECT BY FIFTH GRADE PUPILSr 


A study In road building and roadsidd Improvement. 

\ 


road building. They saw the steam shovels at work on the roads. 
They watched the concrete mixer rolling stones and cement together. 
They saw the side-dump cars filled with concrete. They saw the 
workmen dumping the concrete on the roadbed. 

You may ask what practical use the children made of these ob- 
servations. They read and wrote about them. They worked number 
problems about them. They discussed the amount of force it takes to 
pull a load over four kinds of road bed, the earth, the sand, the hard 
gravel, and the concrete. They found that it takes 315 pounds of 
pull to move a ton. weight over an earth, roit& and that it takes 80 
pounds of pull to move a ton weight over a concrete road. 
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In order to test tins force the children built these roads on a 12-foot 
table. In building these miniature roads the "children made a speed- 
way along two sides of the table. They built a river through the 
center which was crossed by three bridges. They built a parkway 
along the banks of the river with a privet hedge border. They made 
a tin-can tourists’ camp at one end of the parkway. One of the boys 
made a delicatessen store out of a cigar box and the girls made clay 
boxes of food and candy and put them on the shelves in the store. 

The pupils furnished the material for the roads. The boys begged 
• the concrete and the gravel from the men who were working in a ■ 
nearby building. They took the sand from the playbox in the school 
yard and one of the boys brought the earth from his garden. There 
were 6 feet of concrete road, 6 feet of hard gravel road, 6 feet of 
sand road, and six feet of earth road on the table when they were 
finished. 

The children did all the work to actual measurement, reducing 1 * 
foot to £ inch. They first measured the width of the road near the 
school. It was 18 feet wide; so they built their road 9 inches wide. 
They measured the height of the lamp-posts near the school. They 
were 10 feet high, so they cut their lamp-posts 5 inches long. *These 
were made out of flag sticks and were painted black. The lamp 
globes at the top of the posts were 1| feet in diameter. The children 
found some candy balls which were just three- fourtlis of an inch in 
diameter. They used these for their lamp globes by sticking them 
on one end of their lamp-posts. The trunks of the trees, the auto- 
mobile signs along the road, and the bridges were all made in the 
same proportion. 

After the roads on the table were finished the children tried out' 
a toy automobile on the speedway. This little flivver ran true to * 
form. It broke the speed limit on the concrete and hard gravel roads, 
and floundered in the sand and the earth just as any sensible machine 
would do on the highway. 

A • 

II. ENGINEERING PROBLEMS IN BRIDGE CONSTRUCTION. 

Plan of study .— The plain, single-span bridge, the bascule bridge 
with single or double leaf, and the swing bridge, each requires a sep- 
arate adjustment by the engineer who builds across a sluggish, nar* 1 
row stream, a mountain torrent, or a navigable river where he must 
accommodate both the highway and the water traffic. 

Field trips to the highway swing-bridge, to a bascule bridge, and to : 
a single-span bridge in the neighborhood will make a study of the 
construction of these type bridges, from the economic and practical 
standpoint, both pertinent and profitable. 
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Camera clubs may be organized within the class and pictures 
taken of construction work along the highway and of the bridges 
visited during the trip. Blue prints made from the negatives of 
these pictures add greatly to the interest of the class in their study 
and furijjsh illustrations for the w ritten production o^studies of this 
'kind. 

/* 

GENERAL OUTLINE OF STUDY. 

I. Sinyle-ajuin bridges. 

1. Old steel bridge replaced with concrete bridge: Problem of -detour. 

1 Old wooden bridge replaced with concrete bridge: Problems of curve and 
grade and detour. 

II. JUfttculc bridges. 

1. Problem of rest pier undermined by dredging. 

1 Problem of subpiers and “ sand hogs." 

.‘t Problem of bridge detpurs. • 
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Chapter III. - 

LESSONS IN CIVICS. 

• *. 

Plan of stud ;/. — The subject of civics 1ms a new interest for chil- 
dren when-applied to the highway. The matter of wages, of convict 
labor, and, of the financing of a road-building project by the Federal * 
Government or by private enterprise opens a wide field of research . 

. ’ and investigation. How to obtain a right of way, bow to bond a 
township or county for the improvement of its roads, and similar 
fpiest ions are raised in the classroom and carried home for 'further 
discussion with the parents. V ^ i. ' 

The child's own relation to the highway, the service it roiroer#* i 
him as regards his food and clothing, his pleasures and convenience, 
are impressed upon him and awake in him a new -sense of social 
responsibility. 

His esthetic consciousness is. aroused as he becomes more and more 
aware through t Iris study of the beautiful views which a ride along 
the country highway affords.* He sees the hills and valleys, the 
streams and rivers, the rollirtg fields, and the distant mountains with 
a new sense of the beauty of the world about him. The comfortable 
homes, the crops, ^ the orchards, and all the evidence of prosperity 
along the way he observes and appreciates. - . 

Danger's in the city streets and the necessity for keeping the 
streets clean may be ignored or minimized unless they are impressed 
upon the children by discussions and by precepts in the schoolroom, 
where they effectively reinforce and support admonitions given in 
'the home. 

The reproduction of some of these lessons by a fifth-grade class of \ 
pupils is given here in the form of written exercises, oral exercises 
. from stenographic reports, and photographs of blackboard drawings 1 
and of colored posters representing the dangers of city streets and the 
need for keeping the streets clean. 

. • * 

GENERAL OUTLINE OF STUDY, 

i .. 

I. tVJmt does the highway mean to me? 

IL The Ideal section of the Lincoln Highway. 

III. The country highway. 

1. The road. < ’ 

(a) Landscape; low, hilly, or niountnInou& 

* (ft) Houses; barns; fences. 

;• (o) Soil; crops; orchards; gardens. • 

- '■■■ ■ ~ - • 
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III. The country highway— Continued. 

I. The road— Continued. 

(d) Kind of rond; earth, gravel, brick, asphalt, macadam, con- 
crete. 

(»‘I Hills and valleys. 
if) Bridges and culverts. 

<//) Camp-ground sib's. 





REPRODUCTION IN BLACKBOARD /DRAWING. 
A tin-can tourists' cam| 

y 

2. Roadside Improvement 
r (o) Trees, shrubs, etc. 

(6) Signs; lights; open ditches. 

I o\ Rmah am) nmoila :r 
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IV. Benefits of Improved roads. .' 

1. Effect of pH>d roads on house and land values. 

(a, ft) Problems on land, values. ♦ 

2. Effect on rural schools. 

(a, 6, c, d) Problems on sclntol attendance. 

3. Effect on cost of jmulugp. 

(»», ft) Problems on cost of hauling cotton. 

( c,d,e,f) Problems on otst of hauling milk. 

V. The city streets. 

1. Dangers in the city streets. 

(a) Street cars. 

(ft) Automobiles and trucks. 

(c) Bicycles. 

(d) Railroad tracks. 

(e) . Rolfer skuttng. • . • 

(/) Stealing rides. . 

(0) Jay walking. « 

• (ft) Fruit skins, etc. 

2. The policeman. " 

(а) Duties. • / 

(б) Requirements. 

(c) Kinds: Patrolman, traffic officer, mounted |to|hv. 

(</) Is Uie policeman our enemy or our friend? 

3. Keeping the streets clean. 

(o) Garbage; ashes; rubbish; collector's wagon. 

(6) Street sweeping. 

(c) Smoke nuisance. 

(d) Flies and mosquitoes. 

4. Regulations. * 

i (a) Blocking the street. 

, (6) Repairing the street. 

(c) Injuries on the street. 

Modes of expression . — The blackboard drawing and colored -paper 
cutting represented in this chapter are striking examples of the j>os- 
sibilities for uptrained pupils in the use of art as a means of ex- 
pressing their ideas. 

The written language represented by a child’s composition on 
“Automobile regulations” and one on “Keeping the streets clean" 
proves how well a child can write an essay if he has a subject which 
is close to his interest and Ills experience. 

- The oral language lessons Vhich are given as stenographic reports 
of class exercises are graphic word pictures of the reaction of chil- 
dren to lessons in civics which touch their daily lives and appeal to 
their love of hojne and country. These were not perfunctory re- 
sponses, but spontaneous, enthusiastic reactions to questions of vital 
significance to themselves and to their friends. 
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LKSSOXS IX CIVIC'S. 

I. WIIAT 1IOKN THK HUH! WAY MK V N TO MK? 


Suppose you lived on Hie Lincoln Highway, what would you «*ce passing by 
from tiny to day? 

Kind of traffic? 

Kind of road over wbirb the irulHc passes. 


Who drives by your house over the highway? 

What do they drive? 

Ulliat tlo tliey carry? 

Where do they take It? 

What do they bring buck?- " 

Who pays for the road that runs by your Ionise? 

What kind of 11 road is It? Kartli? (Jravel/ Macadam? 
*<V ho plants (lie frees along (lie mini? 




Concrete? 


Win* |*ii(s up (lie lights mill ki*ejw (liem going every nielli? - 

Win* places (lie markers along the highway? What do they -cost? Who pays 
fur rliem? 

Why does the farmer use (he highway? 

Why «h»es (lie nieri'hiinl use (he highway? 

Why do (lie I toy mid girl .use I he highway * Wlint for? 
t Why does (he elly guest use (he highway? 

An* (herd mmiy liills on the higliway? 

Are l here many bridges? *- 

What kind of soil is on the highway? 

Are there oj*eu ditches «( (he side of the highway? 

l*o rains a fleet the highway V Itoesfrosl? Hoes kiuiw? Ho<*s ihe sun? 

Are (here curves In the highway? Are there femes along the enrves? On 
which side? Why? 

Are (here embankments along (lie highway? Are there femes along Ihe 
Hiihmiktneuls? 


II. TIIK IIIKVL SKCTION OK THK LINCOLN lllliKWAY. 


SI udii in 


dr! nil the ideal •<( 


ft 


ion huill in Indiana. 


1. 1 1 is to l*e easy of access. -* •' 

1 Ised for pui'|»ose of iiis|HM*tii>n. 

:t. Arranged for dlversitieil traffic, to carry: 

(a) 15.000 passenger cars at 55 miles i*er hour i»er 24-hour day. 

(ft) 5,000 motor trucks at 10 miles j*er hour per ‘24-liour day. 

4. Construction: 

(a i 44? feet concrete pavement, reinforced steel imt*edded. 

HO Four lanes of travel : • 

1. For slow-moving trucks, two lanes, one each way. 

2. For rapidly-moving passenger ears, two lanes, one each way (28,000 


pounds on 4 .wheels), 

8. Abandon oiien ditch. Submerged tile under the earth shoulder pre- 
vents danger of crowding Into the diteh, 

4. Abandon curves that are unnecessary and narrow or that are Insuf- 

ficiently hanked or su|*erelevuted. 

5. Abandon glaring headlights. 

6. Pedestrians: 



(a) Fmttputli along ouch or one side of road. 

(b) Road well lighted. ' . /■ 

(c) No signs. 

(d) No wires. 


V&Sl 
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HI. THK. COUNTKY HIGHWAY. 

0 

1. The mad. 


{ 


J 


(a) Tret's, markers, uutl lights along the highway. 

(l») Houses, barns, nntl fences along the highway. 
f ( c * ^ r *P s In the fields, orchards, and gardens. , 

(d) Kind of road. ‘See lessons in science. . , » 

(e) Hills and valleys. • * , 

(/) Bridges and culverts. 

( "’ *£££* f " r «»'«• «f <l.o«. art* f, 

° l'""l WrH» micro, l,„ 

oroanisatialiM. * 

* B Free camping grounds, usually in a grove of ‘trees and near a stream 

" Tour,st9 establish temporary camp, ope;, luneh baskets, prepare their 
nieuLs sot up tents for the night 

3. I'amp provides veil for.fresP water, Prick slave* for rooking',.,,,! ,„He, 

•». Barge signboards greet the tourists when thev enter 'town 
n. Benefifs to the town-tourists buy provisions, stay nights at the hotel 
< nine hack and stay longer each time, tell their friends, city on Joys the 
* good mil of the tourists. ‘ ‘ 

G - Communication and acquaintance fostered with tliff of the ’towns ’ 

uud with other tourists. 

7. Sympathies broadened, knowledge gained, and pleasure exiierlenced. 

« 8. Family life strengthened by close communication during the trip ’ “* 

mZT e bt the SL ‘ enery ’ the 

' A ’ ruveI comfortable and lnexiiensive; days spent Jn the open air 

11. Occupations of the different localities. 

0 

A • * 

2. Roadside improvement. 

„ f 1 *? '" Id Wi "“ "I "-“"—To many pimple roadside lmpj*«, 
slsts of plPutlng rows of trees. Put tliis-lmpresslon Is partly wrong 
It tonslsts first of the proper design of t lip highway. 

It must combine snfety and beauty. 

The location of telephone poles In relation to the trees must be ’considered 
Hie location of power poles amTof trees must lie considered. 

The kind of trees must be considered. 

Are the, trees adapted to the soil und climate? . <> 

How shall flte trees be' placed? * * * ' 

ovritdXr”-' Br " 0, '“' ° r *7* '* *— i ' lews 

Z” f T&ire ! K sr* 1 * in ,iie , "“ nu " e ° f **« ■'»« *p«.p.. . 

They will last ^ for .,0 to 100 years and we must look forward to the 
future when we plaij for roadside improvement. , • » 

Ab) Mons Wts and open ditvhe ».-( From the Report of the Wayne County • 
Mich., Bond Commiasionera*) t * ‘ 

Our ornamental ,roaa signs mounted on concrete posts hav^ proved to be 
▼ery usefuf to tlie traveler who is a stramrpr nn n,,,. U 


O 
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It is necessury to paint theip once In two years. 

We have our own paint shop und use the very best grade of white lend and* 
oil and lampblack. 

According to an act of the legislature on road signs, the county load com- 
missioners, and the ml Proud companies are to work together in the erection 
uf railroad crossing signs. ' 

The railroad companies furnish .the sign til ready to set up.*^ 

The county road commissioners rfurnisli the cedar posts and put up the 
signs. ’ t 

(c) Brush und icccds . — Brush ami weeds should lie cut as often us necessary 
. along the county road’s right of way from the shoulders to tlte fence. 

This improves the grade and the highway. 

It keeps the ditches free from growth which stops the llow of water in them. 
Tlte work is done with a tractor with a mowing machine attached. 

This machine will cut the weeds along the roadside next to the pavement. 

The weeds tliut grow lu the ditches und along the fences huve to l>e cut by 
men with scythes. . m 

.(d) Poles and wires. — Many complaints have been uinde on account of the 
damage to trees along the roads by telephone and power poles. 

Trees that might have lieen suved have been cut down-ulong the roudslde to 
make way wires and jades, and others have been so badly trimmed as to 
Injure their growth. , v 

The jades should l>e placed at the outer edge of the right of way, leaving 
space for roadside trees thut will not be dumaged by wires. v 

.Sometimes the poles may he set along the private jirojierty at the outside^ 
the road limits so as not to interfere with the trees. * 

IV. UEXEFITS OF IMl’KOVKi) ItOADH. . 

1. Effect of i/aud roads on house and land values. • 

In one of the counties of Virginia t lie land became a wilderness. The farmers 
.were too poor to raise crops uml to keep the land cleared. v 

They hud tinilier to sell, but the roads were impassible und they could not 
haul it to market. * * 

They could not sell their land even at $10 an acre. 

They could not even raise their food on their farms, 
in, by fall. . , 

In 1010 they decided to build better rouds. The four districts In the county 
wild road bonds und raised about $120,000. 

ll is said that when the first insiiector went to look over the roads Ids buggy 
got stuck in the mud. In pulling It out the horse broke a wliillletree, and the 
Insjiector had to walk buck Jaime. 

The first year the new mud was built a clearing of the land was begun and 
. a large house was Ixillt on One of the farms. ' * * 

The second year all the land along the new road was cleared und severul new 

houses were built. . • - . . _ , n 

fljji'heae Improvements hi homes und lunds went ou for four years.. Porches 
"Vte- added to houses.* They were painted white, und ne\v fences were built. 

Karins &ut brought $10 oa'acre before Improvement of rouds sold for $25 an 
acre ufter the new roads were built 

Problem's In laud values.-? Four years after the road was improved the lam) 
values Imd Increased as follows: - 

(«) A form containing 138 acres was valued at $7,000 before 'the road wgg 


Most of it waif shipped 
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EFFECT OF GOOD ROADS ON RURAL SCHOOLS. GOOD ROADS MAKE 

THIS POSSIBLE. 

(From Firestone Tire & Rubber Co., Bui. 6.) 

. I 

more apparent. For the work of the one-room school has been handicapped by 
bad roads us much as the farmer’s work* has been. 

A long wulk or buggy ride over a rough road In the early morning Is a dis- 
couraging prospect and is u plausible excuse for uonattendunce at school. 

Add to. the ulrendy had roads the winter storms of snow und sleet, the spring 
thaws, and the summer heat und dust, Irregular attendance Is sure to follow. 

Interrupted school work Is responsible for loss of continuity in the dully 
work of the school, aputhy on the purt of the pupils, and discouragement for 
the teacher. 

When a warm, well ventilated bus stops at the door for the children or when 
it waits for them a, few steps down the road, then the household welcomes these 
early morning trips to school. 

* A teacher for each grade, large, well-lighted rooms^ new •'equipment, gym- 
nasium, uudltorium for school exercises and for neighborhood meetings and 
entertainments are some of the advantages which good roads bring- to these 
commuhitles through their consolidated schools, • ",i. 

' • •>, - t . ' • ♦ * i ' 'i ’ 'i 


much was It worth per acre l>efore Improvement of road? How much after 
improvement? How much more was the farm worth after Improvement thun 

l>efore? How much did the Improved road help the farmer in the value of' ids 
farm? 

^(6) A farm on the River Road containing 312 acres, which sold l>efore roud 
Impro> cmenls for was sold again after road improvements for $l(),. r >00 

How much did the farmer gain in selling his furm? How much did he gain 
per uere? 

2 . i: flirt on rural scIhmiIh. 


Good roads have had their effect on the one-room rural school and linve 
revolutionized the systems of education in the country schools. 

The larger consolidated school follows the good-road movement ns surely and 
as logiqnlly as any efTect follows a cause. - ' 

. **Iust us soon 'as it became iM.ssilde to transiM>rt pupils to school at public 
ex|K*nse over long distances theu the beuelits of cousolldution becume more and 
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LESSONS IN CIVICS. 
Problem * on nchool attendance. 




(a) There are 0,000 pupils enrolled in the Wise County schools In Virginia 
Before the roads were improved three-fifths of -these pupils went to school 

every day, WUat was the average attendance? 

After the roads were Improved nine-tenths of the pupils went to school 
every day. What was the average attendance? 

What was the gain In attendance after the roads were improved? 

(b) One-half of the pupils enrolled in the Lee’s Hill School went to school 

every duy before the road was Improved. Four-fifths of them went to 
school after the roads were Improved. What was the gain in attendance? 



.THESE CHILDREN ARRIVE AT SCHOOL DRY AND WARM. READY TO BEGIN 

THE DAY’S WORK. 


(From Firestone Tire & Rubber Co., Bui. 6.) 


(r) In the Courthouse school 67 per cent, was the average attendance before 
road Improvement and 75 per cent' after. . What was the gain In per cent 
of attendance after the roads 4rere improved? 

((f) Find the gain in per cent of attendance for seven schools located on an 
improved road -in Virginia. Find total Increase. 


School attendance. 


No. L. 

No. 

No. 3 

No. 4 


School. 





Before 

Improve- 

mont. 

• 

After. 

improve* 

ment. 

Percent- 
age of 
Increase, 

Per cent. 
60 
76 
•67 

I 

Per cent. 
82 

t 81 

76 
71 
80 

ft 

_ 81 
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3. Effect on coal of haulage ? 

The farmer’s problem on every farm is to raise produce and then to sell it. 

Unless he can get his produce to market and cun sell It, he might as well not 
laise It. . " 

All his lulmr and excuse of plowing, sowing, cultivating, and harvesting will 
l«e. wasted unless he can get some return for It. 

This is why the Improved roads are so necessary tA lUm. , 

A poor market may lie near his farm. If t lie roads are poor he will haul to 
the nearest market und«wlll take a low price for his goods. « 

The jpood market may he much further away hut with good roads he can reach 
it iuor<f easily and quickly than he can reach the nearer market over poor ro^ds. 

He can haul a larger lond over a good road. 

He cun make more trips a day, for when a farmer pays $3 a day for a man 
and team the length of time for the trip mnkes a profit or loss. 

He 1ms a choice of markets. , * 

This has been proven in actual cost in dollars and cents, ns Is shown In the 
following Instances. 

Hauling wheat to a shipping point : .lelTerson City, Tenn., is the nearest ship- 
ping point for Dandrldge. which is ‘JO miles away. ^ 

Before" the county Issued road bonds the roads were so had that 20 bushels 
of wheat made a good load for n Iwo-horse team at almost any time of the 
jear, and u day was required to make a round trip. 

Since the road has been shortened and surfaced with macadam 1*0 bushels of 
wheat can be hauled over It witli a twodiorse team In less than a day. 

On the old road it cost 15 cents a bushel to haul to the station. 

On the new road it cost 4 gents n bushel. 

Hauling cotton to market: In Madison County, Tenn., before the roads were 
improved, one bale of cotton was a load for a two-horse team on some of the roads. 

Now that the roads are improved 10 bales is a common load for two horses. 

One farmer can murket a load of 10 bales on good roads while another 
fnrmer can market a load of 1 bale on a poor roud. 

The man with one hale churges $3 a day and the man with 10, bales charges 
$3 a day for hauling cotton. 

It costs the man on the jmor road #3 a bale to market Ids cotton. 

It costs the man on the good road 30 cents a bale to market his cotton at one 
load of cotton per day. 

Problems on hauling cotton: (a) < hi the old roads in a county in the State of 
Virginia the average cost of hauling cotton was 30 cents per ton-mile. ( >n the new 
road It was 15 cents per ton-mile. What was saved jH*r ton-mile on the new road? 

( b) The total huuling of cotton for the year was 610 , 060 ton-miles. How 
much was snvdd by hauling over the new road? 
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V. REPKOIH'CTION OK I.K8HONH ON DANGERS OF CITY STREETS AND ON KEEPING THE 
. . STREETS CT.KAN.. 

1. Dangers in the City Streets. ' ’ . 

• . •; ' h, Thr mrSet cur. 

Dixru union bg a clan* of fifth-grade children: I’upil as leader. (From a steno- 
graphic report.) % 


LESSONS IN CIVICS. 
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Srn.ml Pupil. Some men Jump off Iwffnre the car stops. They should wait. 

Dnrd Pupil. One rainy day IVent to Jump on u cur. I fell down in the mud. 
Tin* car passed me. 

ISoirir. The men are In a hurry to fret to work and tfoey don’t stop to think. 
They Just run and jump on the car. 

* I- nin th Pupil. I know a man. a young fellow, who was running to catch a car, 
missed it and was killed. 

Ill, rare. How many people are killed by uutomohlles every year in this 
country? 

niih Pupils Every month ft is In the paper whether they have pot more or 
.less deaths by automobiles. 

Sirth Pupil. Every day in the News It says how many were Injured or killed. 

Sriculh Pujdl. I saw an accident the other day. lady was between the 
trarks. she took a step forward, tried to po back, and was knocked by the car 
•and scratched a little. - *•. 

I'url. Twenty-two people were killed. f 

Itoirie. You mean Just 22 people were killed this month, Earl, since the first 
in Wnshinjrtun? 

Eighth Pupil. My question suys in this country. 


, 2. Automobile reputation*. 

t 

* i 

{Reproduction in irtitten language , grade 5.) 

# 

We have 10,000,000 registered automobiles In the United States. Nine 
thousand eight hundred und twenty^ve people are killed a year In this country. 
They not only live In cities but are killed while walking the pikes or country 
roads. We have regulations in this city 1 for driving on the right side of the 
street, stopping when the trolley car stops, give hand signals when about to turn 
a. corner, turning only at the Intersection of two streets, turn on your lights 
id dusk, only dim ones in the city. The speed limit in the District is IS miles per 
hour. A motorist who breaks a law is taken to court and is made to pay a 
flue. The fine money goes to help get traffic signals and pay policemen. A boy 
or girl can help keep roads safe for motorists by picking up any nails or boards 
with projecting nails, by removing small rocks, limbs of trees, or broken glass. 


3. Keep the street cloon. 

( Reproduction irrttten tanpuage. f/radc 5.1 


One day a little hoy was eating some candy. It was in a bag. When he 
flnlHlied he threw the hag down on the sidewalk. After he had gone another 

little hoy came by and sntv the hag. He picked It up and put if in the rubbish 
can. 

Down on the streets you see rubbish cans which you put all the trash 

Jon diai t want to use. Amk not. to throw It on the side walk or out In the 
street 


V'f troes Mre ,n 0ttre of tl,e people- Thevfcl.nve to watch out for the trees 
and don’t let children or people climb the tr*¥s, or break the branches off. 

... n,0,,,, ments " re built for the remembrance of great men who have done 
for our countr y nnd a» over the world, like the monuments of George 
Washington, Abrahum Lincoln, William Penn, and others. ' 
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REPRODUCTION IN -COLORED PAPER CUTTING. 
Colored poster — How to keep the streets clean 

1 


The hrldpes nre to he kept clean and attractive for everybody to see. 

We have a “clean-up-day.” On thrjt day all the children clean the dirty 
places and pick up the trash on the streets and put it in the rubbish cans. 
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Chapter IV. 

LESSONS IN HISTORY AND LITERATURE. 

( 

Phw of study— History and literature, in the form <# stories and' 
poems, enriched this study and added an artistic touch to the prac- 
tical lessons in road building which the children were quick to ap- 
preciate. So much so, in fact, that they l>egged to be allowed to 
“make up” verses oh the highway whenever their time would 
permit. * 

“Let me Live in the House by the Side of the Road,” and “The 
Little Road says ‘Go! ■ ’ and “The One-Hoss Shay,” are good ex- 
amples of storv-telling poems used in this connection. 

Tales of travel and the history of early modes of transportation, 
the evolution of the automobile and the building of the first roads in 
America brought the subject of the highways close \1o the children 
through their, love for history stories and their fondness for imagi- 
native literature. • <--» 

OENF.UA I, OUTLINE OF STUDY. 


t. flood roads nnd what they do: 

History — 1. K fleet on mini's development. 

-• KfTect on n nation’s prosperity. 

II. History of road building In America: , 

History — 1. Prehistoric roads. 

-. Pioneer roads. » 

3. Our natiofml roads. » 

III. Financing road building in America: 

History — 1. Federal-aid roads. 

2. Hoad itonds. 

IV. Tlie evolution of the automobile: 

, 1. The Indian travail. 

’* 2. Tthe pilgrim’s sled. 

3. The settler’s cart. 

4. The prairie schooner. 
r». The stage conch. 

0. The first railway train. 

7. The, Twentieth Century Limited. 

8. The first automobile. 


I. Ulton HOADS AND WHAT THEY DO. 


M 


History : Good roads have had much to do with progress. They . 
have an influence on eveny part of a man’s life. He can- get better 

III Oft' 
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ami dumper food if lie lives on a good road. He can get better and 
Y cheaper clothes to wear. He has a lietter house and furniture if he 
can sell goods easily and quickly. 

This is also true of nations. In the olden times there were a few 
good roads in the world and those nations who built them became the 
great peoples of the earth. 

Egypt built the pyramids lx*cause she knew how t'o build good 
roads. Rome lieeame the leader of the world in art and literature 
and in government largely because her country was crossed and re- 
crossed by good roads. France in the late war gained many victories 
by the use of her good roads, while without them she would have lieen 
, helpless. 

Our people in America are beginning to-think that good roads are 
necessary if we are to develop our country and to protect it in times 
• of danger. 

Special study: Famous road* in history. 

Remains of Egyptian nmils. 

The Applaii Way. 

Tiie Roml In’ Athens. 

The Road t<» llama sen*. 

The nuid aloiifr the Wall of t’liina. , - 

Pheaililly. 

Champs Klysees, 



S\. 
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II. HISTORY OF ROAD 111*11 JUNO IN AMERICA. " ? 

1. Prehistoric r/mh.— History: {a) Deer and bison paths tljnt led 
across the plains and through the forests were the first roads in Amer- 
ica. They had lieen used for hundreds of-years when the white mrt'n 
came to this country and were worn smooth and hard by the tramp of 
many feet through the centuries. 

(h) Indian trails followed these paths or wandered along the 
bunks of streams and over the portages. Many of our early roads 
were built on these old trails because they offered short quick transit 
from one point to another through an almost impassable wilderness. 

2 . Pioneer roads.— History : The early settlers were famous road 

builders. They biased their way through the forests and crossed 
the western plains in the face of danger, privation, ahd death. Most 
of our transcontinental highways follow' the early .roads which were 
opened through the country by the hardy frontiersmen and the 
intrepid pioneers. .j .. 

3. Our national roads. — ( a ) The first, national road was built in^ 
the JJnited States in 1776. It ran from Philadelphia to New York. 
The second was the famous pld stage road from New York to Boston. 

(b) 7' he first transcontinental highway wus suggested by Henry 
Clay when Ohio was admitted us u State into the Union. 
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Up urged Congress to 'pass a bill compelling Ohio to set aside 
5 per cent of the proceeds from her sal% of public lands to build 
a road from the Ohio River to the District of-Columbia. 

It was begun in 1806 and was the first road built at public expense 
in this country. It was afterwards extended westward from the Ohio 
River to Indianapolis. Now it crosses the continent from New York 
to Ia>s Angeles and is known as the Old National Road. 

(r) The Old State Rond ran from Albany to Buffalo nnd thence 
west walkthrough Cleveland to the prairie iands of the Mississippi 
Valley. 

(d) 1 he Santa hr 7 rail is the original highway across the west- 
ern prairie:- region extending from St. Louis to Santa Fe, N. Mex. 
This trarljan along; the Arkansas Ri^r, then across to the Cimarron 
Fixer in. a direct. line to Wagon Mound, N. Mex., and from tlifere ' 
to Las Vegas, San Miguel, and Sftnta Fe.' The Old National- itoalj 
follows this trail in the West. 

° 
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Abbott, J. S. C. Christopher Carson. 

David CriH*kett. 

Altslieler. J. A. Horsemen of the plains. 

The wilderness road. 

The you i a? trailer. 

Chapman. W. 0. (Jreen timher trails. 

Cody, W. F. Adventures of ItnfTalo Rill. 

C«*oper, J. Fi The pathfinder. 

Hough, Kiuerson. The eovere«l wagon. * 
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I’arkman. The Oregon trail. 
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lit. KiNAxriNo nova nrn.nrxr. ix vmkricv. 

The good roads movement has grown in America' until one and a 
half billion dollars all told are ready to be spent on Federal State, 
county, and township roads, , “ 

Road building has become the greatest construction industry in 
the United States. The Townsend bill, which provides for an ap- 
propriation from Congress for road building, became a law in 1021. 

Under this tict there was $150,000,000 available for Federal road 
building in 1922. Congress appropriated half this sum and the 
States the other half. With this amount 270.000 men can be em- 
ployed. 

Wheri these roads are built they will be long enough to reach 
around the world if placed end to epd. 

1. Our Federal-aid. roads . — This system of ronds is piuch like that 
in France. Federal aid m^ans help received from the* National Gov- 
emmentr The most important roads in the State and those that 
ran from State to State usually receive Federal aid. Primary roads 
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are State routls and connect the largest cities anil towns in the State. 
Secondary roads are built by the counties and tertiary roads 
by (lie townships. The township roads are usually earth roads that 
run ill rough the township and are often hard surfaced. Federal 
aid is given to a certain percentage of the mileage of interstate high- 
ways. 

2. hcderal aid in war matniah . — When the war was over the 
Federal Government had a large quantity of war nmteiials on hand 
for which it had no use. This material consisted of more than 300. 
items. There were automotive, trucks and care, lubricating oils, 
canvas, nails, picks, axes, blacksmith-shop equipment, corrugated 
metal, pipes, air drills, derricks, cranes, industrial railroad equip- 
ment, cement, bricks, and many other articles. 

The Government has divided this material among the several 
States for use in building roads. 

3. Hoad bond a . — Hoad I Kinds are bonds that are issued by the 
States to raise money for building roads. In other words the State 
borrows money from the people in this way to pay for its road build- 
ing and maintenance. It pays interest on these bonds to the people 
who buy them and when the bonds become due it pays the full 
amount. At the Same time it levies a tax on these people to help 
pay the interest. 

If the people buy the bonds and are then taxed to pay the interest, 
it would seem like- a poor investment. But the benefit comes back 
to them in the form of improved roads, which are a great asset. 

The people benefit by the increase in. the price of their property 
and the decrease in cost of transportation when the roads are in 
good condition. They have gained much more than. the tax which- ' 
they pay. 

Some States have raised 50 or GO million dollars in this way, anij 
hardly a county is without its road bonds. Many townships have 
their own fund for road building, which is raised* by the sale of 
bonds. 


r IV. TIIE EVOLUTION «»■* TIIB ACTOMOini.'B. 

r ^ 

Closely’ connected with the development of the highway is the 
history of tho evolution of the wheeled vehicle. When the road was 
a path through the forest the Indian used two long poles attached 
to his pony’s back on which to carry his luggage. With the coming 
of the first settlers, the forest paths were widened into highways, and 
the sled and cart were iised for travel. When the West was opened 
to settlers the prairie schooner became the most convenient vehicle 
for a long journey over the western plains. The first national roads 
brought the stage coach into use, which was the forerunner of the 
railroad train. Rapid development of the steam engine as a motor 
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power was followed by the use of the gasoline engine in the horsele-^ 
carriage. Now the automobile and the motor truck are making their 
insistent demands for a broader and more durable highway. 

t 

1 . 




The Indian ■ travail 

(«) Made of two Ion g poles with etuis fu stems I to the buck of a |mn. 
Other ends dragging along the ground. 

(hi I’sed for carrying baggage. tents, etc. 

2. The Pilprim '» xled.. 

I'M A |tlatform set on a pair of runners. 

(to Prawn b.v a yoke of oxen. 

(cl Tlte tlr Ivor’s voice ami a long whip guide the oxen. 

3. Tho xettler'x carl, 

(*»l A platfo'm set on two wheels. 

(M Wheels solid, cut from a Ion of wood, Wheels heavy and clumsy. 
Tluj hub, the spokes, and the rim were dcvelo|«ed later. 

. ir| Prawn hy a yoke of oxen or an ox and a mule. 

4 . The prairie xrlitnmer. 

tat I-oiik wagon box with canvas top set on four wheels. 

(M Prawn by six horses. TWn drivers, one in wagon with reins and one 
walking with whip. 

(c> t’sed as home during long trips over the western plains. Furnished 
for sleeping and light house keeping. 

ld\ Sometimes called '*'Sldp of the plains " on account of rescmldum* 
to a schooner. 

5. The xtaycvoaeh. • 

(«) An Inclosed body set upon four wheels wlilt windows and d< sire at 
tho side. 

* 

(ft) Prawn by four horses. Two drivers, one on the coach With rellw 
and whip: one on the back of one of tlie leaders. 

(r) Public conveyance running lietweeu certain stations on the highroad. 

(d) Holding six or eight passengers, with baggage strapped on the top. 

0. The firxt railway train. 

(«) Three or four stagecoaches forming a railway train, running on 
wooden or Iron rails. 

(ft) Prawn hy u small steam engine, fired with stove wood. 

(cl Each conch arranged like the old stagecoach, -Carrying six or eight 
passengers with baggnge strapped on the top. 

7. Twentieth Century Limited. 

(d) A long railway train of six or eight coaches, baggage car, mall and 
express cars, dining and sleeping cars, running on steel rails. 

(ft) Prawn by a powerful steam engine. 

8. The firxt automobile. 

(n) Horseless carriage with wooden or wire' wheels fitted with rubber 
tires, solid at first, nnd later pneumatic. 

(6) Propelled by electric engine or'gasollne engine. 
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